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[Patent attorney seal, illegible] 
Specification 

1. Title of Device 
Rotary Compressor 

2. Utility Model Registration Claim 

1 . A rotary compressor for compressing coolant gas by the turning of a rotor, 
comprising an intake port and a discharge port, wherein: 

the opening and closing of an on-off valve for interrupting or continuing the flow of 
coolant gas, interposed in an intake passage communicating to the intake port, is controlled In 
response to the turning speed of the compressor to control the volume of coolant gas intake. 

2. The rotary compressor according to claim 1 , wherein the control of the opening 
and closing of the on-off valve is synchronized with the turning of the compressor. 

3. The rotary compressor according to claim 1 f wherein the control of the opening 
and closing of the on-off valve is pmplemented] by duty control. 

3. Detailed Description of the Device 
A. Object of the Device 

(1 ) Field of Industrial Utilization 

This device relates to a rotary compressor, and more particularly to a rotary compressor 
used in compressor applications in vehicles wherewith the volume of the intake gas is controlled 
to vary the capacity. 

(2) Prior Art 

In conventional compressors, in order to control the intake gas volume, the intake port 
from the intake passageway is branched at two positions, and the intake volume of the coolant 
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gas is regulated by interrupting or continuing the flow of the coolant gas flowing into the intake 
port by opening and closing an on-off valve interposed at one intake port. 

However, the capacity changes vary rapidly because the control is simply done by 
switching the intake port between the two positions, for which reason it is not possible to 
implement the accurate compressor capacity control demanded for air conditioning inside a 
vehicle cabin. 

(3) Problems the Device Would Resolve 

One object of the present model, therefore, is to obtain a compressor capable of 
achieving accurate vehicle.cabin air conditioning by accurately controlling the volume of intake 
gas inflow to control [compressor] capacity. 

B. Configuration and Operation of the Device 

(1 ) Means for Resolving Problems 

Based on this model, in a rotary compressor for compressing coolant gas by the turning 
of a rotor, comprising an intake port and a discharge port, the opening and closing of an on-off 
valve for interrupting or continuing the flow of coolant gas, interposed in an intake passage 
communicating to the intake port, is controlled In response to the turning speed of the 
compressor to control the volume of coolant gas Intake. 

(2) Operation 

In conjunction with the turning of the compressor, intake volumes of the coolant gas from 
the intake passageway matching the turning speed of the compressor are suitably regulated by 
the on-off valve, and supplied to the Intake port. 
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(3) Embodiments . . 

An embodiment of the present model is now described with reference to the drawings. 

Fig. 1 is a diagram of a coolant compressor unit for use in vehicles wherein the present 
model has been applied. 

This compressor unit comprises a compressor 1 , an on-off valve 2 deployed in that 
compressor 1, and a controller 3 for controlling the opening and closing of that on-off valve 2. 
The compressor 1 is a so-called vane-type turning compressor that comprises a rotor 6 having a 
plurality of vanes 5 about its outer circumference, and a housing 7 wherein that rotor 6 is 
accommodated. 

The rotor 6 has a main rotor body 9 supported so that it can be freely turned by a turning 
shaft 8. In the outer circumference of this main rotor body 9 is formed a plurality of vane 
channels 1 0 into which the vanes 5 loosely fit. The turning shaft 8 is connected to the output 
shaft of the vehicle engine through an electromagnetic clutch (not shown in the drawings). 

The housing 7 comprises a main housing body 11, an upper housing 12 attached to the 
upper part of the main housing body 1 1 , and a side housing (not shown) attached to the side of 
the main housing body 11, and is assembled so as to be tightly sealed. The side housing, 
moreover, is attached to the back side and front side of the main housing body 11 in the plane of 
the paper in Fig. 1. 

Inside the main housing body 11, a cylinder chamber 14 is demarcated by the side 
housing. In the inner circumferential wall surface 1 5 of the cylinder chamber 14, an intake port 
17 is opened on the starting end side, along the direction of turning 16 of the rotor 6, and a 
discharge port 18 is opened on the terminal end side. Also, a throat channel 1 7a for the intake 
port f 7 is cut out so as to extend along the direction of turning 1 6 of the rotor 6. 
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In the upper housing 12 are formed an intermediate intake chamber 21 and an intake 
passageway 20 communicating with the intake port 17. The intermediate intake chamber 21 , 
which is comprised in the intake passageway 20, secures space for mounting the on-off valve 2. 
A cylindrical valve seat unit 22 is mounted so as protrude on the intermediate intake chamber 21 
side from the intake port 17 of the main housing body 11. 

In the compressor 12 are respectively formed a discharge chamber 25 and a discharge 
passageway 26 communicating with the discharge port 18. A check valve 27 is deployed at the 
open end of the discharge port 1 8 leading to the discharge chamber 25. This check valve 27 
comprises a reed valve 27a that covers the open end of the discharge port 18, and a regulating 
plate 27b for regulating the amount of flexure In the reed valve 27a, configured so as to permit 
the flow of coolant gas from the discharge port 18 to the discharge chamber 25 and the 
discharge passageway 26. 

The on-ofF valve 2 is Installed near the intermediate intake chamber 21 of the upper 
housing 12. 

This on-off valve 2, which is a solenoid valve that performs a so-called on-off action 
wherein it is either completely closed or completely open, comprises a solenoid 30, a movable 
core 31 that is magnetically pulled by the electromagnetic energizing of that solenoid 30, a valve 
element 32 that moves integrally with that movable core 31, and a coil spring 33 that energizes 
that valve element 32 in the closed condition. The valve element 32 is deployed so as to come 
[down] against the valve seat of the valve seat unit 22. The on-off valve 2, moreover, as 
appropriate or necessary, may be provided with means (such as a bellows, for example) for 
preventing an undesirable resistance from acting on the magnetic pulling force due to a 
difference in the forward and backward pressure of the coolant gas between the intake 
passageway 20 and intermediate intake chamber 21 , on the one hand, and the intake port 17, on 
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the other, or with means, (such as a communicating hole formed in the valve element 32 that 
communicates with the interior of the bellows) for facilitating the opening and closing of the valve 
element 32. 

With this on-off valve 2, completely closed or completely open on-off control is performed 
by the electromagnetic energizing of the solenoid 30 by the controller 3. 

The controller 3 comprises a processor 35 having a plurality of memories, and a drive 
circuit 36 for driving the on-off valve 2 so as to open or close in response to signals from that 
processor 35. 

To the processor 35, the turning speed Nc of the compressor is input, and the on-off valve 
2 is synchronously controlled via the drive circuit 36. 

In a coolant compressor unit for vehicles configured as described in the forging, the 
cylinder chamber 14 is divided by the vane 5 into a plurality of capacity chambers. Specifically, 
it is divided into an intake chamber 14a where the intake port 17 opens, a high compression 
chamber 14c positioned near the discharge port 18, and a compression chamber 14b positioned 
between the intake chamber 14a and the high compression chamber 14c. Describing this in 
even greater detail, in the capacity chambers 14a to 14c, the capacity changes gradually from 
increasing to decreasing in conjunction with the turning of the eccentric rotor 6, with the high 
compression chamber 14c attaining higher compression than the compression chamber 14b. 
Thereby, this compressor 1 exhibits a pump action of suction and compression on the coolant 
gas. 

Accordingly, the controlling of the opening and closing of the on-off valve 2 Is done by the 
controller 3 based on the turning speed Nc of the compressor 1 . That is, the controller 3 
synchronously controls the turning of the compressor 1 and the opening and closing of the on-off 
valve 2. In Fig. 2 is represented the timing of that synchronous control. This diagrams a 
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synchronous operation wherein the on-off valve 2 is opened and closed three times (that is, at 
every 120° phase) while the compressor rotor turns one time. 

Fig. 2(a) diagrams the relationship between the compressor's period of revolution t(a) in 
the low turning speed range of the compressor 1 and the time the on-off valve 2 is open or closed, 
with the closing of the on-off valve 2 established at a certain short time T, and the open-valve 
ratio made large. As a consequence, at low speeds, the coolant gas is adequately supplied to 
the intake port 17. 

Fig. 2(b) diagrams the open and closed states of the on-off valve 2 when the compressor 
1 has reached a medium turning speed range. The valve-closed time is established at a certain 
value T, and the period of revolution t(b) becomes short, wherefore the open-valve ratio is 
reduced to be lower than in the low turning speed range. As a consequence, the coolant gas 
intake volume to the intake port 17 is reduced. 

Fig. 2(c) diagrams the open and closed states of the on-off valve 2 when the compressor 
1 has reached a high turning speed range. The period of revolution t(c) approaches the 
valve-closed time 3T, and the degree of opening of the on-off valve 2 is even further constricted. 

Thus, as based on the compressor unit In this embodiment, the coolant gas intake 
volume is regulated so as to match the turning of the compressor. 

The timing of the synchronous control is not limited to a 120° phase, moreover, and may 
be more finely divided to 60° or 30°. The phase angle is also modified suitably depending on 
the number of vanes 5. 

It is also possible to adopt synchronous control wherein the closed-valve time is made 
variable according to the turning speed, arid not according to a certain valve-closed time T as 
noted above. 
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More specifically, as diagrammed in Fig. 3, using a sawtooth wave voltage V having a 
120° phase period that synchronizes with the turning of the compressor 1 and a detection 
voltage V(Nc) which crosses It, [the valve] is opened in the region above the sawtooth wave, and 
closed everywhere else. The detection voltage V(Nc) is varied inversely proportionally with the 
turning speed. When this is done, the on-off valve 2 can be completely opened during low 
speed turning, opened only slightly during high speed turning, and the degree of opening of the 
on-off valve 2 controlled proportionally therebetween. 

By duty-controlling the opening and closing of the on-off valve 2, without synchronizing 
that with the speed of the compressor, another embodiment of this model is configured. 

In this embodiment, for the on-off valve 2, a so-called frequency solenoid valve is used 
wherewith on-off control is effected with [the valve] either completely closed or completely open, 
due to the electric power energizing of the solenoid 30 by the controller 3. 

To the processor 35 of the controller 3, the turning speed Nc of the compressor and other 
suitable or necessary conditions are input, and the on-off valve 2 is duty-controlled via the drive 
circuit 36. 

The compressor turning speed Nc is detected by an electromagnetic pickup-type turning 
speed detector, for example, that is linked to the turning shaft 8 of the compressor 1 , and input as 
a digital signal to the processor 35. A standard control duty is determined by this compressor 
turning speed Nc. More specifically, in the memory of the processor 35, basic control values 
corresponding to the turning speeds Nc of the compressor are stored beforehand in the form of a 
data table. Table lookups are performed in response to detector signals, and corresponding 
control values are read out. 

In order to suitably compensate this standard control duty, the temperature inside the 
vehicle cabin Tr f for example, is input, as a compensation item. The duty ratio is compensated 
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by this compensation item, and the degree of opening (valve-open time) of the on-off valve 2 is 
regulated. . 

This compressor unit operates as described below. 

When the compressor 1 1s turning at low speed, the controller 3 instructs that the duty 
ratio (non-powered/powered) of the on-off valve 2 be large, the valve-open time is lengthened, 
and the intake flow volume is made maximum. As the turning of the compressor 1 becomes 
faster, the duty ratio is decreased, the valve-open time becomes shorter, and the intake flow 
volume is constricted. 

In the process described above, the valve-open time for the on-off valve 2, that is, the 
duty ratio, is compensated in response to the engine operating conditions and environmental 
conditions inside and outside the vehicle. More specifically, when the compression capacity of 
the compressor 1 is increased or decreased according to the difference in the vehicle cabin 
temperature Tr and a set temperature Ts, the valve-open time for the on-off valve 2 Is 
compensated by that difference. When the vehicle Is accelerating, moreover, the valve-open 
time of the on-off valve 2 Is constricted in order to lighten the load on the compressor 1 and in 
turn lighten the load on the engine. 

Thus, as based on this embodiment, the duty ratio can be freely set, wherefore a wide 
range of control for the air conditioning inside the vehicle is made possible. 

C. Advantages of the Device 

Based on this model, a configuration is adopted wherewith, in a rotary compressor for 
compressing coolant gas by the turning of a rotor, comprising an intake port and a discharge port, 
the opening and closing of an on-off valve for interrupting or continuing the flow of coolant gas, 
interposed in an intake passage communicating to the intake port, is controlled in response to the 
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turning speed of the compressor to control the volume of coolant gas intake. Therefore, coolant 
gas supply responsive to the turning speed of the compressor is realized, the load during low 
speed turning of the compressor is reduced, efficient compression can be done, and accurate 
capacity control can be effected for air conditioning' In vehicle cabins. 

4. Brief Description of the Drawings 

The drawings represent an embodiment of the rotary compressor of this model. Bg. 1 is 
a partially cut-away vertical section of one embodiment thereof. Fig. 2 is a diagram indicating 
the valve-open characteristics in a synchronous control scheme therefor. 

1 - compressor, 2 - on-off valve, 3 controller, 6 - rotor, 17 Intake port, 18 •■• 
discharge port, 20 ••• intake passageway 

Fig. 1 [no internal Japanese captions] 

Fig. 2 

(a) Open T Open T Open T 

Closed Closed Closed 

(b) Open Closed Open Closed 

(c) TTT Open Closed 

Fig. 3 
Voltage 

Low speed Variable region 

High Speed 

Open Closed Open Closed Phase angle 
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Amendment 

May 28, 1987 

[To] Mr. Akio Kuroda, Director General of Patent Office 

1. Case Designation 

1 987 Utility Model Registration Application No. 29783 

2. Title of Device 

Rotary Compressor 

3. Amending Party 

Honda Motor Co. f Ltd. (532) 

2-1-1 Minami Aoyama, Minato-ku, Tokyo 

Representative: Tadashi Kume 

Relationship to Case: Utility Model Registration Applicant 

4. Agent NIshi Ikeda, Patent Attorney (8603) [seal] 

No. 103 Meien Mansion 

3-36-23 Nishihara, Shibuya-ku, Tokyo 151 

Tel 03 (460) 5516 

5. Date of Order to Amend May 1 9, 1 987 (date sent) 

6. Subject of Amendment "Brief Description of the Drawings" in Specification 

[Date stamp:] Patent Office, 5/29/87, [illegible] 
Formal Examination [Seal:] Murano 

7. Content of Amendment 

The language of the specification, from line 14 to line 16, page 12, is amended to read as 

follows. 

Text 

The drawings represent an embodiment of the rotary compressor of this model. Fig, 1 is 
a partially cut-away vertical section of one embodiment thereof. Fig. 2 and Fig. 3 are diagrams 
indicating the valve-open characteristics in a synchronous control scheme therefor. 



End 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

black borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 
el^blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

Klines or marks on original document 

□ REFERENCE(S) OR EXHIBIT(S) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



